Summary. The LH receptor was solubilized from porcine testis homogenates by different detergents. Non-ionic detergents appeared to be the best ones regarding solubilization yield and recovery of active receptor after elution from hCG affinity gels. However, the final yield was not greater than 1 -2 % of the starting receptor activity. We also investigated the effect of added phospholipids (75 % phosphatidylcholine + 25 % phosphatidylethanolamine) on the yield of the overall purification process. It was shown that the best p value [i.e. the ratio of (detergent concentration -critical micellar concentration) to phospholipids] upon solubilization was = 1 for a non-ionic detergent such as Nonidet P-40, while a higher p value was better upon elution.
The stability of the solubilized receptor versus pH and SDS has been studied. The receptor exhibited two pK a ' S of denaturation = 3.8 and 11.1, while the [ 125 1]hCGreceptor complex dissociated with a pK a = 3.8 and 10.3. SDS concentrations as low as 0.05 % denatured rapidly and apparently, irreversibly, the solubilized LH receptor. The stability of different affinity gels was checked and it was found that the best yield for receptor elution (-10 %) (LH) since the early work of Dufau et al. [1973] . In these studies, Triton X-100 was used to solubilize the receptor from various gonadal tissues [see review by Roche and Ryan, 1985] . Bruch et al. [1986] and Roche and Ryan [1985] reported the use of other non-ionic detergents, respectively Emulphogen BC 720 and Lubrol PX. The solubilized receptor was then purified by the use of an affinity gel: the gel matrix consisted of CNBr-activated Sepharose or Affigel-10 support on which human choriogonadotropin (hCG) was covalently bound by the s-amino groups of its lysines. Potentially, anti-hCG antibodies [Kim et al., 1987] or even anti-receptor antibodies [Metsikko and Rajaniemi, 1984] could also be used for immunoprecipitation and even purification [Metsikk6 and Rajaniemi, 1980] of the LH receptor. The receptor was usually eluted from the gel with an acidic buffer (pH 3-4.5).
This affinity purification step was reported to yield a highly purified, even homogeneous, receptor [Wimalasena et al., 1985 ; Kusuda and Dufau, 1986] . However, a few authors added additional steps to their purification procedure. Immobilized lectins (wheat germ agglutinin-Sepharose (WGA-Sepharose) [Kusuda and Dufau, 1986; Bruch et al., 1986] [1986] used differential immunoaffinity to get rid of the major contaminating proteins before their hCG-affinity step.
In our current work on the purification of the LH receptor, we measured its amount in various gonadal tissues. We also established criteria for the choice of the proper detergent ; these were high solubilization and high stability of the receptor in its purified form. We compared the capacity and stability of various affinity supports with hCG linked either by its E -amino groups or by its sugar moiety. We also determined the physico-chemical properties of the solubilized receptor: molecular weight, affinity [Jallal et al., 1986] , pH stability of the receptor and of the hCG-receptor complex, and denaturation by sodium dodecyl sulfate (SDS), since solubilization and revelation by ligand blotting on nitrocellulose paper from SDS-polyacrylamide electrophoresis gels has been described by Keinanen et al. [1987a] . Material [Jallal etal., 1986] . hCG-Affigel-10 was prepared according to Metsikk6 and Rajaniemi [1982] . hCG was covalently linked to these gels in a proportion of 1 mg per ml of gel, with a coupling yield of usually more than 90 % as assessed by the amount of hCG dosed in the flow-through of the coupling reaction. In some instances, the subunits of hCG were covalently linked together with ethyl-diamino propyl carbodiimide [Combarnous and Hennen, 1974] Protein and phospholipid dosages: proteins were dosed with the bicinchoninic acid reagent kit (Pierce) down to 100 N g/ml. For lower concentrations, the Aurodye method (Janssen Product), described by Stoscheck [1987] and Hunter and Hunter [1987] , was used. Both methods gave results largely independent of the composition of the medium, and particularly of its detergent content.
Phospholipids were dosed after extraction by chloroform-methanol (2 :1 ) [Folch et al., 1957] . The chloroformethanol extract was dried and mineralized by H 2 SO 4 and inorganic phosphorus was dosed [Chen et al., 1956] .
Polyacrylamide <ye/e/ec!o/?/70/'es/.s . discontinuous buffer polyacrylamide gel electrophoresis was used [Laemmli, 1970] . Sample solutions were boiled for 5 min in the denaturing buffer containing 50 % glycerol, 3 % sodium dodecyl sulfate (SDS) and 2 % 6-mercapto ethanol. When non-denatured preparations were needed, samples were incubated at room temperature, fl-mercapto ethanol was omitted and the SDS concentration was decreased to 0.05 %. Electrophoreses were run at 20 °C in 7.5 % or 10 % acrylamide gels. Gels were revealed either with Coomassie blue or silver nitrate [Damerval et al., 1987] 3) pH stability of the receptor and of the hCG-receptor complex.
The receptor was solubilized by 1 % TX-100 and the 100 000 x g supernatant diluted to 0.1 % TX-100. Aliquots of this solution were incubated for 2 min or 30 min at 20 °C after adjusting their pH to the desired value with 1 N HCI or 1 N NaOH. The pH was then brought back to 7.4 and the specific [ 125 1 ]hCG binding activity assayed on 400 N I aliquots. It can be seen in figure 4 that the receptor rapidly lost its activity at acid pH (apparent pK (pK a ) -3.8), whereas it retained it in the basic domain, with a sharp collapse beyond pH 1 (pKa -1 1.1 ).
When [' 251 ] hCG-receptor complexes (without or with an excess of cold hCG) were preformed in the above 0.1 % TX-100 solution, lowering the pH of the solution resulted in the dissociation of the complexes with the same pK as for receptor denaturation (fig. 4) [Azhar et al., 1976] .
We thus added phospholipids at different steps of the purification procedure. As displayed in table 3, phospholipids did not seem to play a crucial role in the solubilization step when NP-40 was used as the detergent, though they themselves had a slight solubilizing power. They even seemed to lower the yield of purification, perhaps because of the pelleting of receptor-containing liposomes during 100 000 x g centrifugation. However, their presence during the extraction seemed to be beneficial to elution (performed in the presence of 0.2 mg/ml phospholipids), because receptor activity was found only in those eluates where solubilization was made at p values of about 1. This p value could be defined as the ratio : (detergent concentration &horbar; CMC)/phospholipids concentration, which has been reported as specific to each given protein/detergent/phospholipid system [Helenius and Simons, 1975 ; Klausner et al., 1984] .
The detergent/phospholipid effect on the elution step was further investigated by changing the p value of the elution solution after solubilization at different detergent concentrations. Table 4 shows that, in solubilization conditions previously delineated as the best ones, raising the p value of the elution solution seemed to slightly raise the yield of active receptor recovered upon the elution step. In conclusion, this study shows that, at least for non-ionic detergents (NP 40 The receptor was solubilized in 1 % TX-100 and purified by two successive affinity steps on a Agarose-hCG gel with pH 3 elution [Jallal et al., 1986] . This preparation (about 3 pmoles/ml receptor, about 40 pg/ml proteins) was used to raise monoclonal antibodies (MAbs). . Nevertheless, the purified product was used successfully to raise MAbs against it, which shows that a sufficient level of purity had been reached.
There are now questions pending concerning potential improvements in the purification of the LH receptor. Some of them pertain to the detergent used, namely : is a good solubilizing detergent still good for further purification steps ? I n the literature one can find examples where the solubilizing detergent is replaced by another one at a determined step of the purification [see review in Helenius and Simons, 1975 and Levitsky, 1985] . Among purified receptors, it is also known that the choice of detergent is crucial in maintaining activity throughout the purification procedure [see review by Levitsky, 1985] 
